The authors investigated prospectively assessed eating pathology (body image dissatisfaction and bulimia nervosa symptoms) among an ethnically and socioeconomically diverse sample of adolescent girls with attention-deficit/hyperactivity disorder-combined type (ADHD-C; n ϭ 93), ADHD-inattentive type (ADHD-I; n ϭ 47), and a comparison group (n ϭ 88). The sample, initially ages 6 -12 years, participated in a 5-year longitudinal study (92% retention rate). After statistical control of relevant covariates, girls with ADHD-C at baseline showed more eating pathology at follow-up than did comparison girls; girls with ADHD-I were intermediate between these two groups. Baseline impulsivity symptoms, as opposed to hyperactivity and inattention, best predicted adolescent eating pathology. With statistical control of ADHD, baseline peer rejection and parent-child relationship problems also predicted adolescent eating pathology. The association between punitive parenting in childhood and pathological eating behaviors in adolescence was stronger for girls with ADHD than for comparison girls. Results are discussed in terms of the expansion of longitudinal research on ADHD to include female-relevant domains of impairment, such as eating pathology.
It is well-known that children with attention-deficit/hyperactivity disorder (ADHD) are at risk for delinquency, academic failure, substance abuse, and depression and anxiety in adolescence (Barkley, 2002; Mannuzza & Klein, 2000) . Yet research has not examined relationships between ADHD and adolescent eating pathology, considered in this study to be body dissatisfaction and maladaptive bingeing-purging behaviors symptomatic of bulimia nervosa (BN) . In this introduction, we review (a) reasons why such investigation has been limited, (b) the theoretical rationale as to why ADHD and eating pathology may be linked, (c) existing research on this question, and (d) the potential for differential predictions regarding the ADHD-inattentive (ADHD-I) and ADHD-combined (ADHD-C) types.
Lack of Research on ADHD and Eating Pathology
Two factors that have limited the investigation of links between ADHD and eating pathology are the strong preponderance of males in the ADHD literature, far exceeding the community male: female ratio of 3:1 (Hinshaw & Blachman, 2005) , and the focus on children as opposed to adolescents with ADHD. Eating pathology overwhelmingly affects females-who outnumber males 9:1 in diagnoses of BN and 3:1 in subclinical BN symptoms and body image dissatisfaction (Sweeting & West, 2002) -and postpubertal adolescents (Stice, Presnell, & Bearman, 2001) . A prospective longitudinal sample of girls with ADHD followed into adolescence is required to conduct a sensitive test of risk for eating pathology, yet this type of sample is rare (see Hinshaw, Owens, Sami, & Fargeon, 2006) .
Theoretical Rationale
There are several theoretical reasons to believe that girls with ADHD may be at risk for BN symptoms and body image dissatisfaction in adolescence. First, although boys with ADHD often display adolescent conduct and substance abuse disorders, girls may show distress through eating and internalizing disorders, problem areas with female predominance. Supporting this idea are findings that compared with boys with conduct disorder, girls with conduct disorder are at higher risk for developing depression, suicide, and somatization disorders (Pajer, 1998) . If there is a parallel with conduct problems, girls with ADHD may display a greater degree of multifinality with respect to long-term outcomes than do boys with this condition -such that one risk factor (in this case, childhood ADHD) predicts diverse problems.
Second, impulsivity is part of the diagnostic criteria for youths with ADHD-C, and ADHD has been conceptualized as a disorder of "behavioral inhibition" (Barkley, 2003) . Dysregulated and impulsive personality traits are similarly central to BN (Fahy & Eisler, 1993) . Impulsive behaviors in life domains beyond eating, such as delinquency and substance abuse, have been shown to predict onset of BN symptoms 9 months later in a sample of adolescent girls (Wonderlich, Connolly, & Stice, 2004) . Furthermore, individuals with BN who display other impulsive behaviors (e.g., truancy, stealing, drug abuse, multiple sexual partners, or self-injury) may have a worse treatment prognosis than those without such multiple indicators of impulsivity (Wiederman & Pryor, 1996) . Individuals with BN have even been found to show inhibitory control deficits on a stop-signal task (Nederkoorn, Van Eijs, & Jansen, 2004) , a computerized neuropsychological measure on which youths with ADHD-C have been established to show deficient performance (Lijffijt, Kenemans, Verbaten, & van Engeland, 2005) .
Third, children with ADHD are at high risk for concurrent problems in parent-child and peer relationships (Asarnow, 1988) , two domains that may be related to BN symptoms. It is well documented that children with ADHD have more conflictual relationships with their parents than do children without ADHD (Johnston & Mash, 2001) . Parents of girls with ADHD also show higher levels of expressed emotion (EE)-composed of critical and overinvolved attitudes parents hold toward offspring-than do parents of comparison girls (Peris & Hinshaw, 2003) . Negative parent-child relationships have been theorized to influence the development of BN (Strober & Humphrey, 1987) . Conflict and criticism (Polivy & Herman, 2002; Strober & Humphrey, 1987) , as well as EE per se (Butzlaff & Hooley, 1998; Hodes & le Grange, 1993; van Furth, van Strien, & Martina, 1996) , have been shown to (a) be prevalent in families of youths with concurrent BN, (b) be reported retrospectively by individuals with BN to have existed in childhood, and (c) predict poor treatment prognosis among already symptomatic individuals with BN. Two studies have found that parent-reported instances of arguments in childhood predicted BN in adolescence (Johnson, Cohen, Kasen, & Brook, 2002; Marchi & Cohen, 1990 ). Yet prospective longitudinal studies linking observed parent-child relationship problems to future BN symptoms are lacking (Jacobi, Hayward, de Zwaan, Kraemer, & Agras, 2004) .
High rates of peer rejection, clearly seen in children with ADHD (Hoza et al., 2005) , may also contribute to BN. Individuals with eating pathology retrospectively self-report more childhood teasing by peers-particularly about weight-than do nonclinical individuals (Fairburn et al., 1998; Striegel-Moore, Dohm, Pike, Wilfley, & Fairburn, 2002) . Provocative data from three longitudinal studies have revealed that girls with low self-reported social support (Bearman, Presnell, Martinez, & Stice, 2006; Stice, Spangler, & Agras, 2001 ) and high self-reported unpopularity (Killen et al., 1994) were vulnerable to developing BN symptoms. However, to our knowledge the predictive relationship between peerreported, sociometrically assessed rejection (considered the gold standard in the field) and BN eating pathology has not been tested.
Parent-child and peer relationship problems may be more predictive of BN symptoms or body image dissatisfaction among girls with ADHD than among comparison girls because other research has demonstrated that these relationship factors influence boys with ADHD to a greater extent that they do boys without such a disorder. Boys with ADHD reap benefits from authoritative parenting practices in terms of peer acceptance (Hinshaw, Zupan, Simmel, Nigg, & Melnick, 1997) , but experiencing such parenting appears less important for comparable social outcomes of comparison boys. Boys with ADHD also display greater susceptibility to the negative effects of a deviant peer group (Marshal, Molina, & Pelham, 2003) than do comparison boys, who are not as influenced by such peer processes. Yet models of parent-child and peer influences on outcomes have not to date been well studied in girls with ADHD, so it remains unknown whether processes will be similar among girls.
Finally, children with ADHD are likely to maintain or develop internalizing and disruptive disorders in adolescence Mannuzza & Klein, 2000) , which may also increase risk for BN symptoms and body image dissatisfaction (Herzog, Nussbaum, & Marmor, 1996) . Internalizing problems, particularly negative affect, have been shown to be predictive of BN and body image dissatisfaction (Bearman et al., 2006; Leon, Fulkerson, Perry, Keel, & Klump, 1998) . Disruptive problems such as impulsive substance use (Leon et al., 1998) and self-reported aggressive behavior (Killen et al., 1994) have been linked with BN.
Existing Research
Despite these provocative leads, extant research has largely not investigated eating pathology as an outcome for children with ADHD because most prospective studies of this condition have few female participants (e.g., Barkley, Fischer, Smallish, & Fletcher, 2002; Biederman, Newcorn, & Sprich, 1991; Latimer et al., 2003; Mannuzza & Klein, 2000; Weiss & Hechtman, 1993) . One notable exception is the Biederman et al. (2006) investigation including an assessment of eating disorders in a 5-year longitudinal study of girls with ADHD. Results showed a marginally significant pattern ( p ϭ .06) such that more girls with ADHD displayed eating disorders (both BN and anorexia nervosa combined) than girls without ADHD. However, the wide age range and the ethnic homogeneity of the sample (6 -18 years old at baseline; 94% of girls with ADHD were White), the restricted outcome variable of diagnosable eating disorders, the lack of differentiation between eating disorder diagnoses and between the combined and inattentive types of ADHD, and the lack of inclusion of mediators or moderators all constitute limits of this investigation.
Two studies using cross-sectional methodology have recently reported exclusively descriptive findings of a concurrent, higher BN prevalence rate among females with ADHD relative to comparison females (Mattos et al., 2004, in a Brazilian sample; Surman, Randall, & Biederman, 2006 , whose sample included the girls from the Biederman et al. (2006) study cited earlier); neither study differentiated between ADHD-C and ADHD-I types, incorporated covariates, or probed this link. To our knowledge, there are no other published, empirical, group comparison investigations of the relationship between eating pathology and ADHD. However, case studies have reported that stimulant medication for ADHD had the effect of improving patients' comorbid BN (Schweickert, Strober, & Moskowitz, 1997; Sokol, Gray, Goldstein, & Kaye, 1999) .
ADHD Types
We aim to differentiate BN symptoms and body image dissatisfaction between girls with ADHD-I (characterized by primary deficits in attention) versus those with ADHD-C (characterized by deficits in both attention and hyperactivity-impulsivity). Because ADHD-hyperactive-impulsive type is primarily found in preschoolers and these children largely become classified as ADHD-C by school age (Lahey et al., 1994) , this group was not included in the present sample. Girls with ADHD-C may be at higher risk than girls with ADHD-I for BN symptoms, given that impulsivity is central to the diagnostic criteria for ADHD-C but not for ADHD-I. However, in addition to displaying attention problems, at least six of nine total symptoms of hyperactivity (six symptoms) and/or impulsivity (three symptoms) are required for a diagnosis of ADHD-C, but fewer than six of nine symptoms are required for a diagnosis of ADHD-I (American Psychiatric Association, 2000). Thus, it is possible for a girl with ADHD-C to have no impulsive symptoms (and six hyperactive symptoms) and for a girl with ADHD-I to have three impulsive symptoms (and zero to two hyperactive symptoms). To the extent that impulsive symptoms exist within the ADHD-I type, this group may also be at risk for BN.
Hypotheses
We hypothesize that girls with ADHD will be at higher risk than comparison girls for adolescent eating pathology-defined in this study as BN symptoms and body image dissatisfaction-with control of age, childhood comorbid disorders and satisfaction with physical appearance, IQ, body mass index (BMI), medication use, and early puberty. We further hypothesize that girls with ADHD-C will be at greater risk than girls with ADHD-I. Next, we hypothesize that relative to childhood inattention and hyperactivity symptoms, childhood impulsivity will best predict adolescent eating pathology; we also hypothesize that childhood parent-child and peer relationship problems will predict eating pathology and that ADHD diagnosis will serve as a moderator, such that predictive relationships will be stronger for girls with ADHD than for comparison girls. Finally, we examine associations between concurrent adolescent diagnoses of ADHD, internalizing and externalizing problems, and eating pathology. We included the covariates described above because higher BMI (Stice, Agras, & Hammer, 1999) , early puberty (Stice, Presnell, & Bearman, 2001) , and older adolescent age (Shore & Porter, 1990) are risk factors for BN and body image dissatisfaction. Stimulant medication is considered because it is the most widely used treatment for ADHD, and it has the side effect of appetite suppression (Barkley, 2004) . Consistent use may lead to slight reductions in BMI (Swanson et al., 2007) . Finally, to better examine the independent effects of childhood ADHD on eating pathology, we include baseline comorbidities, IQ, and satisfaction with physical appearance in predictive models.
Method

Overview of Procedures
Girls with ADHD and comparison girls participated together in research summer day camps, grouped into classes of same-age but mixed-diagnosis peers. Approximately half of girls with ADHD had been receiving stimulant medication prior to the programs, but nearly all agreed to participate while unmedicated; because of the short half-life of stimulant medication, they discontinued use 24 hr before the program. For girls whose families requested a medication trial, data herein reflect behavior during unmedicated periods. Participants returned for follow-up assessments between 4 and 5 years following the summer program; during these assessments, parent, teacher, and adolescent reports of functioning in a variety of domains were collected. For further details about methodology, including participants, measures, and an overview of findings (including descriptive statistics on a subset of eating pathology measures), see Hinshaw (2002) and Hinshaw et al. (2006) .
Participants
The baseline sample included 228 participants (ages 6 -12, mean age ϭ 9.5): 93 with ADHD-C, 47 with ADHD-I, and 88 comparison girls. At follow-up, 92% of the sample returned (ages 11-18, mean age ϭ 14.2): 86 with ADHD-C, 41 with ADHD-I, and 82 comparison girls. Both girls with ADHD and comparison girls were initially recruited through pediatricians, schools, and advertisements; girls with ADHD were also recruited through mental health centers. The sample was diverse in socioeconomic status and ethnicity (53% Caucasian, 27% African American, 11% Latina, and 9% Asian American). Girls with ADHD met clinical cutoffs on parent and teacher rating scales ( Shaffer, Fisher, Lucas, Dulcan, & Schwab-Stone, 2000) . All girls had at least six inattentive symptoms: Those with six or more hyperactive-impulsive symptoms were designated ADHD-C; those with fewer than 6 hyperactive-impulsive symptoms were designated as ADHD-I. Comparison girls were below ADHD cutoffs on rating scales, and there could be no diagnosis of ADHD on the DISC-IV, but a few comparison girls had other disorders. Comparison girls were at national norms on parent and teacher rating scales of ADHD symptoms, disruptive behaviors, and internalizing behaviors (Hinshaw, 2002) The retained sample did not differ from those lost to attrition on 29 of 31 baseline symptom and demographic variables. Those lost to attrition (a) were more likely to be from single-parent homes and (b) had higher teacher-reported internalizing scores (see Hinshaw et al., 2006) .
We also found no differences on demographic measures among the ADHD-C, ADHD-I, and comparison girls: age, F(2, 225) ϭ 0.88, p Ͼ .10; family income, F(2, 216) ϭ 1.22, p Ͼ .10; proportion White versus non-White, 2 (2, N ϭ 228) ϭ 2.13, p Ͼ .10; parental marital status, 2 (4, N ϭ 228) ϭ 4.33, p Ͼ .10; or
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number of adults in household, F(2, 225) ϭ 0.12, p Ͼ .10. (See Hinshaw, 2002; Hinshaw et al., 2006.) 
Baseline Measures
Independent variable: Baseline ADHD symptoms and diagnoses. Parents reported on the DISC-IV, a well-validated, structured interview yielding categorical diagnoses and symptom counts for the major disorders in the DSM-IV. Parents and teachers reported on the SNAP-IV, a checklist of the nine DSM-IV items for inattention, the six items for hyperactivity, and the three items for impulsivity, with each scored on a 0 (not at all) to 3 (very much) metric. The SNAP-IV is extensively used for the screening of ADHD-for example, it was a primary scale used in the Multimodal Treatment of Children With ADHD study (Hinshaw, March, et al., 1997) , with acceptable to excellent internal consistency, test-retest reliability, and validity statistics (Swanson, 1992) .
Predictor: Peer rejection. Standard sociometric procedures (Coie, Dodge, & Coppotelli, 1982) were performed during the summer camp. All children in a classroom nominated three peers with whom they would most like and least like to be friends. Proportion scores were calculated by dividing the number of "most liked" and "least liked" nominations received by the number of peers providing nominations. The stability of nominations over 5 weeks was high for positive nominations, r(226) ϭ .51, p Ͻ .001, and extremely high for negative nominations, r(226) ϭ .85, p Ͻ .001; see Blachman and Hinshaw (2002) for further details. Peer rejection was operationalized by subtracting the proportion of "most liked" nominations from the proportion of "least liked" nominations.
Predictor: Parenting practices. Primary caregivers (usually mothers) reported on the Alabama Parenting Questionnaire (Shelton, Frick, & Wootton, 1996) Corporal Punishment subscale, assessing spanking and hitting of the child (3 items; ␣ ϭ .62). Caregivers reported on the Ideas about Parenting (Heming, Cowan, & Cowan, 1990 ) Authoritarian subscale, tapping powerassertive discipline (17 items; ␣ ϭ .76). In vivo parent-child interactions, held prior to the summer programs, were coded by raters unaware of the child's diagnostic status. Caregivers asked their daughters to clean up items. Coders judged the extent to which the parent made negative comments about the child, intruded in the task, and used physical control. Coding for each item was on a 4-point Likert scale (intraclass correlations ϭ .62-.80, ␣s ϭ .83-.92). A score of parental negativity was composed of the average of the three behaviors. For two of the three summer programs, caregivers engaged in the Five Minute Speech Sample in which a parent speaks for 5 uninterrupted minutes about his or her child. This procedure has been widely used (see Hodes & le Grange, 1993) to capture EE, a construct measuring parental criticism of and emotional overinvolvement with the child. In the standardized coding system, both criticism ("She gets on everyone's nerves") and overinvolvement ("She is not allowed to spend the night at a friend's house because she might get hurt") are rated as low, borderline, or high. For EE to be coded as present, the parent must have high criticism, high overinvolvement, or both; the presence of both borderline criticism and overinvolvement would not result in a classification of EE. Interrater reliability was acceptable (agreement ϭ 86%-92%, s ϭ .61-.80). See Peris and Hinshaw (2003) for further details.
Covariate: Comorbid disorders. Disruptive and internalizing comorbid disorders at baseline were assessed by means of parent report on the DISC-IV. Disruptive disorders were coded as 1 or 0 for the presence or absence of oppositional defiant disorder or conduct disorder. Internalizing disorders were coded as 1 or 0 for the presence or absence of anxiety or mood disorders (note that anxiety disorders had to include conditions beyond specific phobias). The use of categorical codes for comorbidities reflects practice in psychopathology research (e.g., Biederman et al., 1999; Hinshaw, 2002) .
Covariate: Cognitive ability. We assessed Full Scale IQ using the Wechsler Intelligence Scale for Children, third edition (Wechsler, 1991), a widely used, psychometrically sound test. Test-retest and split-half reliabilities are high for the Full Scale IQ (.94 -.96; Kaufman, 1993) .
Covariate: Satisfaction with general physical appearance. This was assessed using the Harter Self-Perception Profile for Children (Harter, 1985) Physical Appearance (ages 8 and above) and Physical Competence (ages 6 -7) subscales. The Harter assesses self-perceptions of competence in a number of domains (e.g., peer competence, academic skills, and physical appearance) and is a well-established and widely used measure in the child clinical literature. Each subscale has six items, with alphas of .71-.86. This subscale describes different children ("Some kids feel that they look okay, but other kids worry that they do not look as good as other children") and asks the participant to first indicate which description is most like herself and then whether that description is "very much" like herself or only "somewhat" like herself, yielding a score on a 4-point metric. The sum of all items yields a measure of satisfaction with one's global physical appearance.
Covariate: Body mass index (BMI). This standardized measure of adiposity (collected with two thirds of the sample at baseline; missing data were equally distributed across ADHD-C, ADHD-I, and comparison groups) was calculated as follows: weight in kilograms divided by the square of height in meters (Keys, Fidanza, Karvonen, Kimura, & Taylor, 1972) .
Follow-Up Measures
Dependent variables: Eating pathology. Adolescents reported on the Eating Disorders Inventory-II (EDI-II: Garner, 1991), a well-validated measure of eating pathology symptoms. Subscales include Body Dissatisfaction (nine items); Bulimia (seven items); and Drive for Thinness (seven items). Internal consistencies range from .69 to .93, with a mean of .87; test-retest reliabilities range from .77 to .97; and validity is extensively documented (Garner, 1991) . Each item was scored on a 1-6 metric (1 ϭ never, 2 ϭ rarely, 3 ϭ sometimes, 4 ϭ often, 5 ϭ usually, and 6 ϭ always). As recommended by Garner (1991) , scores were compressed such that the less pathological scores of 1-3 were recoded as 0, and the more pathological scores of 4, 5, and 6 were recoded as 1, 2, and 3, respectively. Scores on each item were summed to form the corresponding scale.
Adolescents reported on the Eating Attitudes Test (EAT: Garner, Olmstead, Bohr, & Garfinkel, 1982) , a well-validated measure of dysfunctional eating behaviors. Subscales are Dieting (13 items; e.g., "I think about burning up calories when I exercise"), Oral Control (7 items; e.g., "I avoid eating when I am hungry"), and Bulimia/Food Preoccupation (6 items; e.g., "I feel that food controls my life"). Subscales yield alphas between .8 and .9 and discriminate adolescents with eating disorders from comparison youths (Garner & Garfinkel, 1979) . The EAT was scored and recoded on the same metric as the EDI-II, as recommended by Garner et al. (1982) . Scores on each item were summed to form the corresponding scale.
Adolescents reported on the Body Image Survey, containing nine sketches of women of varying weights, associated with the numbers 10, 20, and so forth through 90 (Fallon & Rozin, 1985) . Girls indicated the number of the sketch corresponding to their current weight and to their ideal weight; girls could also choose numbers corresponding to weights between two figures (e.g., 25 as weight between Sketchs 2 and 3). The current minus ideal weight represented a desire to be thinner.
Parents reported on the DISC-IV (Shaffer et al., 2000) to yield symptom counts and diagnosis of BN.
Concurrent symptomatology: Follow-up ADHD diagnoses. Parallel to the procedure at baseline, ADHD diagnostic status was assessed through the parent-reported DISC-IV (Shaffer et al., 2000) and parent and teacher symptom counts on the SNAP-IV (Swanson, 1992) .
Concurrent symptomatology: Externalizing and internalizing problems. As described in Mikami and Hinshaw (2006) , a composite score for externalizing symptoms was created from parent and teacher report on the Aggressive Behavior and Delinquency subscales on the CBCL and parallel TRF and from participant self-report on the Self-Reported Delinquency scale (Elliott, Huizinga, & Ageton, 1985) . A composite score for internalizing symptoms was created from parent and teacher report on the Anxiety/ Depression subscale on the CBCL and TRF and from participant self-report on the Child Depression Inventory (Kovacs, 1992) . Factor analyses with varimax rotation supported the combination of the measures into these two composites; see Mikami and Hinshaw (2006) for further details. Both composites were formed by taking the unweighted mean of the z scores of all items in the composite.
Covariate: BMI. This was calculated by the same means as at baseline, collected with the full sample at follow-up.
Covariate: Stimulant medication. Parents reported whether the girl had been taking stimulant medication for ADHD during any time between baseline and follow-up.
Covariate: Early puberty. This variable was assessed through adolescent retrospective self-report and defined as onset of menarche before age 12 (Kaltiala-Heino, Marttunen, Rantanen, & Rimpela, 2003; Keski-Rahkonen et al., 2005; Stice, Presnell, & Bearman, 2001 ).
Data Reduction
Self-report continuous subscales of eating pathology were converted into z scores to increase ease of interpretation and combination as recommended by Aiken and West (1991) and entered into a principal components analysis with varimax rotation. With seven subscales entered and more than 200 participants, the requirement of 10 -15 participants per item was exceeded (Thompson, 2000) . Two factors emerged with eigenvalues greater than 1.0, and examination of the scree plot suggested that this solution was best. Factor 1, Desire to Lose Weight, was composed of the Body Dissatisfaction (loading ϭ .86) and Drive for Thinness (loading ϭ .87) subscales on the EDI-II and desire to be thinner as reported on the Body Image Survey (loading ϭ .70). Factor 2, Pathological Eating Behaviors, was composed of the Bulimia subscale on the EDI-II (loading ϭ .53) and the Dieting (loading ϭ .70), Bulimia/Food Preoccupation (loading ϭ .90), and Oral Control (loading ϭ .86) subscales on the EAT. We created two composites of eating pathology symptoms corresponding to the factors by calculating the unweighted mean of the z scores of pertinent measures for that factor. The correlation between the two factors in our sample was .39 ( p Ͻ .01).
The measures of parenting practices were entered into a principal components analysis, and results yielded one composite of Punitive Parenting with an eigenvalue greater than 1 and loadings ranging from .58 to .79. Measures were z scored and combined by taking the unweighted mean.
Data Analytic Plan
To ascertain whether eating pathology-specified as adolescent BN symptoms and body image dissatisfaction-is related to childhood ADHD diagnosis, we performed analysis of variance procedures controlling for key covariates: age, IQ, baseline satisfaction with general physical appearance, and comorbid disorders, history of stimulant medication, baseline and concurrent BMI (and the change in BMI from childhood to adolescence), and early puberty. IQ and baseline comorbid disorders were included because they distinguished ADHD and comparison samples, and we sought to determine whether eating pathology was related specifically to ADHD diagnosis (independent of problems commonly associated with ADHD). We included medication use, BMI, early puberty, and age because of the theoretical rationale of why these variables would be associated with eating pathology. We included baseline measures of satisfaction with physical appearance and BMI as covariates in an attempt to account for some potential preexisting differences in eating pathology. Although we tested Age ϫ ADHD interactions and effects of ethnicity, neither predicted eating pathology, so we have omitted them herein.
To test our first hypothesis, that girls with ADHD in childhood would be at higher risk than comparison girls for eating pathology in adolescence, we conducted a multivariate analysis of covariance (MANCOVA) with the self-report eating pathology composites as dependent variables, with inclusion of covariates. The independent variable was baseline ADHD-C and ADHD-I versus comparison status. Following a significant MANCOVA, we tested our second hypothesis that girls with ADHD-C would display higher levels of eating pathology than girls with ADHD-I by examining separate eating pathology outcomes via ANCOVAs plus Bonferroni post hoc comparisons of each group contrast. We performed parallel analyses with the dependent variable of parent report of total symptoms of BN. We next examined our hypothesis that childhood impulsivity would uniquely predict eating pathology by conducting partial correlations between impulsivity and eating pathology, controlling for inattention and hyperactivity. We tested our third hypothesis, that baseline parent-child and peer relationship problems would predict adolescent eating pathology, by conducting regressions predicting eating pathology in which we controlled for ADHD status in Step 1, added the pertinent predictor in Step 2, and placed the interaction between ADHD and the predictor in Step 3. Finally, we tested associations of eating pathology with concurrent adolescent symptomatology by repeating MANCOVAs using adolescent ADHD diagnosis as the independent variable. We also ascertained correlations between concurrent (adolescent) internalizing or externalizing symptoms and eating pathology. Table 1 displays group mean scores on study variables. Girls with ADHD-C showed the highest levels of BN symptoms and body image dissatisfaction, followed by girls with ADHD-I and then comparison girls (see initial presentation in Hinshaw et al., 2006) . Girls with ADHD-C similarly showed the highest levels of disruptive and internalizing problems, parent-child and peer relationship problems, and medication use, followed by girls with ADHD-I and then comparison girls. Effect sizes were small to medium between the ADHD-C and ADHD-I groups, medium to large between the ADHD-I and comparison groups, and large between the ADHD-C and comparison groups (see Table 1 ). Girls with both types of ADHD appeared to have equally higher adolescent BMIs and lower IQs relative to comparison girls. Groups did not differ in early puberty, baseline satisfaction with general physical appearance, or baseline BMI.
Results
Descriptive Statistics
Childhood ADHD Status and Adolescent Eating Pathology
Childhood diagnostic status (ADHD-C, ADHD-I, or comparison) was significantly related to the two self-reported eating pathology composites in a multivariate analysis of variance, F(4, 404) ϭ 7.40, p Ͻ .001. After adding the covariates of age, adolescent BMI, IQ, baseline satisfaction with physical appearance, baseline disruptive and internalizing comorbidity, early puberty, and stimulant medication use, childhood ADHD diagnosis continued to predict the eating pathology composites, F(4, 372) ϭ 2.78, p Ͻ .05. The only significant covariate was concurrent adolescent BMI, F(2, 186) ϭ 38.75, p Ͻ .001, which was positively associated with eating pathology.
Because childhood BMI was collected with two thirds of the sample (whereas all other covariates were collected with the full sample), we conducted a separate MANCOVA in which we inserted childhood BMI and adolescent BMI as covariates predicting the eating pathology composites. Childhood BMI was not a significant predictor of adolescent eating pathology, F(2, 131) ϭ 0.83, p Ͼ .10, although adolescent BMI continued to be significant, F(2, 131) ϭ 17.89, p Ͻ .001, as did the independent variable of childhood ADHD diagnosis, F(4, 262) ϭ 5.41, p Ͻ .001, in this delimited sample. We also considered the change in BMI from childhood to adolescence by calculating the standardized residual of childhood BMI predicting adolescent BMI (which again could only be computed for two thirds of the sample). When we inserted this BMI change score in the MANCOVA, it did not predict the eating pathology composites, and the variable of childhood ADHD diagnosis again remained significant. Similarly, when we restricted the Harter measure assessing satisfaction with physical appearance to the version received by girls age 8 and above at baseline-because this version more closely assesses dislike of one's body shape and size than does the version for younger girls-the variable of childhood ADHD diagnosis again remained significant in the MANCOVA. We followed the significant MANCOVA by conducting analyses of covariance (ANCOVAs) with each eating pathology composite as the dependent variable. We included the covariate of concurrent BMI because it was a significant predictor in the MANCOVA. Even though baseline satisfaction with physical appearance had not been a significant variable, we included it as a covariate as an attempt to control for some preexisting differences in eating pathology. The effect of childhood ADHD diagnosis was significant in these analyses: desire to lose weight, F(2, 195) ϭ 7.20, p Ͻ .001, and pathological eating behaviors, F(2, 195) ϭ 10.43, p Ͻ .001. We then reconducted analyses adding baseline BMI to the covariates of concurrent BMI and baseline satisfaction with physical appearance, even though baseline BMI had not been significant. Despite a reduction in sample size, the effect of childhood ADHD remained significant in predicting both desire to lose weight, F(2, 131) ϭ 6.75, p Ͻ .01, and pathological eating behaviors, F(2, 131) ϭ 7.06, p Ͻ .001. Similarly, we reconducted analyses adding the covariate of BMI change score (in place of baseline and follow-up BMI scores) to baseline satisfaction with physical appearance, and again the effect of childhood ADHD remained significant in predicting both desire to lose weight and pathological eating behaviors.
Because of the significant omnibus ANCOVAs, we next computed subgroup contrasts between ADHD-C, ADHD-I, and comparison groups using Bonferroni corrections. Table 1 displays the results of these contrasts, which are raw scores unadjusted for covariates. Girls with ADHD-C showed higher levels of desire to lose weight than did comparison girls, with a medium effect size (d ϭ .63). The ADHD-I group was intermediate but not significantly different from either the ADHD-C or the comparison group. Girls with ADHD-C showed higher levels of pathological eating behaviors than did both girls with ADHD-I and comparison girls; the latter two groups did not differ. The effect size was medium for the ADHD-C contrast with the ADHD-I group (d ϭ .56), and slightly larger in relation to the comparison group (d ϭ .64).
Analyses were repeated using the BN symptom count from the parent-reported DISC-IV. No girl met diagnostic criteria for BN. Parent-reported symptoms correlated significantly with adolescent-reported desire to lose weight (r ϭ .42, p Ͻ .001) and with pathological eating behaviors (r ϭ .38, p Ͻ .001); these relationships are comparable to findings that the average correlation between multiple informants on behavior problems is approximately .30 (Achenbach, McConaughy, & Howell, 1987) . In an ANCOVA with covariates of concurrent BMI and childhood satisfaction with general physical appearance, childhood ADHD diagnosis was related to the parent-reported BN symptom count, F(2, 196) ϭ 4.45, p Ͻ .05. When including the covariate of childhood BMI with the covariates of concurrent BMI and childhood satisfaction with physical appearance, childhood ADHD diagnosis remained significant, despite reduced sample size, F(2, 134) ϭ 5.03, p Ͻ .01. Similarly, adding the covariate of BMI change score from childhood to adolescence did not affect the statistical significance of childhood ADHD diagnosis in predicting parent-reported BN symptoms. Pairwise contrasts with a Bonferroni correction showed that the ADHD-C group was higher than the comparison group, with an effect size approaching medium (d ϭ .46). The ADHD-I group was intermediate but not significantly different from either the ADHD-C or the comparison group.
Symptom Counts and Comparison to National Norms
As suggested by Aiken and West (1991) , we had converted eating pathology measures to z scores before analyses. A downside of this approach is that it does not allow interpretation of clinical severity. A minority of girls, about 5%-10% of the ADHD-C group relative to 0%-1% of the ADHD-I and comparison groups, showed clinically concerning eating pathology. Parents reported on the DISC-IV that 8% of girls with ADHD-C had engaged in at least one DSM-IV-defined binge-eating episode in the past year and 1% had engaged in inappropriate purging to prevent weight gain, relative to 0% of girls with ADHD-I and comparison girls for either symptom. Parents also reported that 6% of girls with ADHD-C, 5% of girls with ADHD-I, and 0% of comparison girls had their self-evaluation unduly influenced by weight and shape.
Regarding the self-report measures, 10% of girls in the ADHD-C group surpassed the clinical cutoff total score of 20 on the EAT (Garner et al., 1982) , as opposed to 0% in the ADHD-I and comparison groups. A similar pattern was found on the EDI-II, on which 9% of girls with ADHD-C fell over the 90th percentile relative to national age norms on the Drive for Thinness, Bulimia, and/or Body Dissatisfaction subscales, as opposed to 2% with ADHD-I and 0% of comparison girls.
Other Childhood Predictors
We examined relative contributions of childhood symptoms of inattention, hyperactivity, and impulsivity by taking means of each symptom cluster on the parent-reported SNAP-IV, allowing investigation of continuous symptom variability across the entire sample. As expected, inattention, hyperactivity, and impulsivity symptoms were highly correlated with one another (rs ϭ .71-.86, all ps Ͻ .001). Still, impulsivity symptoms predicted desire to lose weight (r ϭ .17, p Ͻ .05) and pathological eating behaviors (r ϭ .13, p Ͻ .05) in partial correlations controlling for both inattention and hyperactivity symptoms. It was never the case that either inattention or hyperactivity predicted eating pathology with control of impulsivity.
We next tested childhood parenting practices and peer rejection as predictors of adolescent eating pathology, as shown in Table 2 . In total, we conducted six regressions: For each of the two adolescent self-report eating pathology composites, we included models in which the main predictor was (a) punitive parenting, (b) parental EE, and (c) peer rejection. After controlling for childhood ADHD status, punitive parenting predicted higher levels of patho-logical eating behaviors. Furthermore, there was a significant interaction between punitive parenting and ADHD diagnosis. Probing revealed that whereas punitive parenting did not predict pathological eating behaviors for the girls in the comparison (B ϭ Ϫ0.11, p Ͼ .10) sample, there were positive associations between the two constructs in the ADHD-I (B ϭ 0.20, p Ͼ .10) and ADHD-C (B ϭ 0.26, p Ͻ .05) samples.
The observational measure of EE predicted higher levels of pathological eating behaviors, controlling for childhood ADHD diagnostic status. Childhood peer rejection predicted higher levels of desire to lose weight, with control of childhood ADHD status. Neither interactions between EE and ADHD nor interactions between peer rejection and ADHD were significant.
Of note, we reconducted regressions reversing the order of predictors: We placed the parent-child or peer relationship problems as predictors on Step 1 and ADHD on Step 2. In all cases, ADHD was significant in predicting eating pathology outcomes in these analyses, suggesting that the correlation between ADHD and eating pathology is not driven by the shared relationship problems in both disorders.
Concurrent Symptomatology
We investigated the association between concurrent adolescent ADHD status and eating pathology. Most comparison girls at baseline had maintained comparison status at follow-up (95%). In contrast, 63% of the ADHD-I sample remained so at follow-up, with most of the remaining 37% changed to comparison status. Only 39% of the ADHD-C sample remained so at follow-up, with the majority changed to comparison or ADHD-I status (see Hinshaw et al. 2006) . We removed from the analysis girls who had been diagnosed with ADHD-C or ADHD-I at baseline and had converted to the comparison group at follow-up, leaving a purer contrast between adolescent ADHD-C and ADHD-I groups with a comparison group of girls who had never met criteria for ADHD. Results replicated the pattern from the baseline diagnostic groups: Adolescent ADHD status predicted eating pathology variables in a MANCOVA with covariates of adolescent BMI and childhood body image dissatisfaction, F(4, 314) ϭ 4.43, p Ͻ .01, with the ADHD-C group at highest risk, followed by the ADHD-I group, and then the comparison group. Effect sizes were similar to those using baseline diagnosis.
Finally, we examined correlations between eating pathology and concurrent internalizing and externalizing symptomatology. Externalizing problems were correlated at low and nonsignificant levels with desire to lose weight (r ϭ .12, p ϭ .10) and pathological eating behaviors (r ϭ .10, p Ͼ .10). Internalizing problems, however, were significantly correlated with desire to lose weight (r ϭ .31, p Ͻ .001) and pathological eating behaviors (r ϭ .22, p Ͻ .01). Tests for the significance of difference between dependent correlations revealed that the correlation between desire to lose weight and internalizing problems was greater than the correlation between desire to lose weight and externalizing problems, t(203) ϭ 2.88, p Ͻ .001. Similarly, pathological eating behaviors were more strongly correlated with internalizing problems than with externalizing problems, t(203) ϭ 1.79, p Ͻ .05.
Discussion
We found evidence that girls with ADHD-C in childhood are at risk for self-reported, dimensional BN behaviors and body image dissatisfaction in adolescence, as well as parent-reported BN symptoms, relative to comparison girls. This finding survived stringent statistical control of age, baseline comorbid disruptive and internalizing disorders, a baseline measure of satisfaction with general physical appearance, Full Scale IQ, early puberty, baseline and concurrent BMI, BMI change from childhood to adolescence, and history of stimulant medication use (as well as Bonferroni corrections for multiple comparisons). Effect sizes for ADHD-C versus comparison contrasts were in the medium to large range. Girls with ADHD-I consistently fell between the ADHD-C and comparison samples in eating pathology; their scores were typically closer to those of the comparison girls than to those of the girls with ADHD-C. Effect sizes between the ADHD-C and ADHD-I groups were medium.
We also found that childhood impulsivity symptoms best predicted adolescent eating pathology, above effects of inattention and hyperactivity. We found some evidence for unique contributions of childhood peer and parent-child relationship problems in predicting adolescent eating pathology. Peer rejection predicted increased desire to lose weight after controlling for ADHD. Punitive parenting (punishment-oriented and harsh discipline practices) as well as observed EE (parental criticism and overcontrol) predicted adolescent pathological eating behaviors, particularly for girls with ADHD-C (B ϭ 0.26, p Ͻ .05); a similar although nonsignificant relationship was found for girls with ADHD-I (B ϭ 0.20, p Ͼ .10). The relationship between parenting and eating pathology was nonsignificant for comparison girls (B ϭ Ϫ0.11, p Ͼ .10).
Concurrent associations between adolescent ADHD status (particularly ADHD-C) and eating pathology were found in contrast to a restricted comparison group of girls who had never met criteria for ADHD. In addition, we found moderate correlations between Note. ADHD ϭ attention-deficit/hyperactivity disorder; EE ϭ expressed emotion. ⌬R 2 effect size conventions: .01 ϭ small, .06 ϭ medium, and .14 ϭ large (Cohen, Cohen, West, & Aiken, 2003 adolescent internalizing symptoms and eating pathology but only modest (and significantly weaker) relationships between adolescent externalizing symptoms and eating pathology. Overall, girls with ADHD-C appeared different from, and more impaired than, girls with ADHD-I in eating pathology. Yet both girls with ADHD-C and girls with ADHD-I tended to have equally higher adolescent BMIs than did comparison girls. At follow-up, comparison girls were near the 50th percentile and girls with ADHD were near the 80th percentile in age-normed BMI (Hammer, Kraemer, Wilson, Ritter, & Dornbusch, 1991) . Our finding that girls with ADHD had inflated BMIs is consistent with preliminary evidence from the Multimodal Treatment of Children With ADHD study (Swanson et al., 2007) in which youths with ADHD (80% male) had greater weight and height relative to age norms. Nonetheless, in our study girls with ADHD-I did not engage in eating pathology behaviors in response to their weight to the same extent as did girls with ADHD-C. It may be that inattention and disorganization around healthy eating, common in both ADHD-I and ADHD-C, leads to increased BMI in adolescence; notably, ADHD-C, ADHD-I, and comparison groups did not differ in childhood BMI. However, the impulsivity characteristic of ADHD-C may be the key contributor to disordered and pathological BN behaviors. Results from the symptom analyses confirm this hypothesis, in that high childhood impulsivity (but not inattention or hyperactivity) uniquely contributed to adolescent eating pathology. This finding supports the theoretical argument that the lack of self-regulation in ADHD-C and BN may link these two types of psychopathology.
Another potential pathway between childhood ADHD and adolescent BN eating pathology may involve a shared dysregulated temperament present at birth before symptoms of either ADHD or eating pathology develop. Evidence suggests that children with ADHD-C in particular have trouble with accurately perceiving and regulating their own emotional states (Maedgen & Carlson, 2000) . Individuals with BN display similar emotion-processing and emotion-regulation problems (Bydlowski, Corcos, & Jeammet, 2005) . It may be that when girls with a dysregulated temperamental style enter adolescence and experience pressures for thinness, they are unable to cope effectively and are prone to turn to bingeing and purging behaviors. Eating pathology may be most likely to result for dysregulated girls if they lack supportive parent-child or peer relationships to buffer against stressors. This pattern is supported by our finding that negative parenting in childhood more strongly predicted pathological eating behaviors for girls with ADHD than for comparison girls.
A strength of our study is the use of observational measures of parent-child and peer relationship problems in childhood to prospectively predict risk for eating pathology in adolescence. The majority of existing research has relied on retrospective reports and/or self-report (not observer-recorded) measures of relationship problems.
One limitation to this research is that the Harter measure of satisfaction with general physical appearance at baseline is not fully consistent with the adolescent measures of desire to lose weight from the EDI-II. The baseline measure asks about satisfaction with appearance in a global manner, whereas the follow-up measures ask specifically about dissatisfaction with the large size of particular body parts such as thighs or stomach. In addition, we did not have baseline measures of disordered eating, as captured at follow-up, or baseline measures of other constructs found to be linked to BN, such as overconcern with body weight. Thus, there may be preexisting differences in eating pathology at baseline that are not fully controlled for in our analyses. Although (a) the young age and prepubertal status of the girls at baseline and (b) the lack of ADHD-comparison group differences on the baseline Harter measure and childhood BMI both increase confidence in our assertion that ADHD status may prospectively predict increases in adolescent eating pathology, future research should include better measures to assess BN and dissatisfaction with specific body parts in childhood. Furthermore, our dichotomous early puberty and stimulant medication usage measures are limited in sensitivity, and future studies might include more comprehensive assessment of these variables.
Another limitation is that the mean age at follow-up (14.2 years; range ϭ 11-18) of the sample is below the peak incidence of BN diagnoses. Perhaps this factor is why no girl in this study met criteria for clinical diagnoses of BN. Yet the "right-censored" nature of our follow-up data also place a conservative bias with respect to predictions to eating pathology.
Conceptually, although it is standard in the ADHD literature to control for disruptive and internalizing comorbidities, so as to assess the independent contribution of ADHD apart from these other problems, we also note that this practice may constitute statistical overcontrol (Miller & Chapman, 2001) . Future investigations should consider this point in analyses.
In conclusion, we contend that BN symptoms and body image dissatisfaction should be incorporated into conceptions of risk and impairment among youths with ADHD. The strong predominance of males in the study of ADHD to date has restricted understanding and investigation of female-relevant domains of impairment such as eating pathology. A fuller understanding of the sequalae associated with ADHD in girls is essential for both theoretical elucidation and treatment applications.
